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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide ah organic EL 
element which is less prone to smaller damages, has high 
reliability, and can provide high brightness. 
SOLUTION: An organic EL element has a deposited 
structure in which a first hole injection electrode 2, one 
kind or more of first organic layers 3 participating at 
least in an emissive function, a first electron injection 
electrode 4, and a first extraction electrode 5 are 
deposited sequentially on a substrate, and in which a 
second electron injection electrode 6, one kind or more 
of second organic layers 7 participating at least in the 
emissive function, and a second hole injection electrode 
8 are further sequentially deposited thereon. The first 
and second electron injection electrodes contain one 
kind or more of oxides selected from among lithium 
oxide, sodium oxide, potassium oxide, calcium oxide, 
strontium oxide, barium oxide, and lanthanum oxide, and 
the first extraction electrode 5 is made or an Al alloy. 
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(57) [S»] (HiEW) 

[mm ttoy * -itm^ < . mmmm<, u 

*&A«fi 2 4 . >1>U < 4 fc**«WBK:|JB^-r * 1 W2t 
±CD» 1 ©WJ8J13 4 . Iff 1 &A*«4 A . » 1 

©?l*WL«ffi5 4*sjm^SJB3n. 3e.{C-e-CD±fC. 
m 2 ©«*iiA*tt 6 4 . 'ptz < 4 fe^fcft&fiBtCM-^T 
4 1 SfcU:©l[t2©WtS«7 4. JH2©*-;u*£A*« 
8 4*««|:X»JiS*irc»i8W1«i6*WU. SHI feicf 
M?2©1IT&A1IS#gHt'J^A. HWt*M*A. 

awt'< 'J -f a. mit^>f >©i»rti*> i ««±£$*r 

U Hll ©3l#ttiL^1S#A 1 StettA l^-C**. 




tj: < i t»*«MfttcM#-r s i mu±o>m i ©w«ut 

<t. ^lCli^iiAlSi. SB1 ©31 £ttib 
'XVMSti. 3 6«cf©±CC. Sli2©WFffiA*«£. 

lfflie* 1 te «fc V SB 2 ©»T-aA*«**lMfc 'J •? A. M 
ft^-h'^A. BMfc*'J$A. Mfban^A. &fbx 

flijieiBl ©3l#fflLSg#A 1 SfctJA 1 ^T*4W 

[S*#JI2] SJteif 2<D*-;U&A*@±CC > 3 6 
CC. 4>fc< <tt>«*«tt«cW^T4 1 «fcLh©!?l3©W 
Mfli. S»3©*?i£A««£. IS2(D?l^tbLS©<t 

wk*3 ©*faA«tt#ttfb y^'JA, &{b^ r »j ■> 
a. Kfb^'J^A. Kftan^^A. muha>f ^ 
a. Kfb^' v A*s«j:o*Kft-7 > *>©c>-rn*» i mx 

iiuiEjfr2©3l*tHL,*g#A 1 *fc(JA 1 
*JH©W^EL*T. 

[1*#B3] StSLLCC. mi©?l#WL>mffii. Hll 
©«*&A®I£. ii»5c< 4 4>»j|£«fiB«CR|^-ril« 

«±©^ i (ommmt . « 1 ©*-*aAtii« 
•r s i mu±<om 2 ©was i , m 2 a«ms 

i, »2©?l#tBL/*ffii7!H«^«B3n-CC»5SJifll 

mria^itej:o'^2©m-faA^e*^t , ;^^A. 1$ 

fb^r'J^A. ^t^'J^A. mitt/JlsisVA, Mit* 

ha>^^A, »ft/*y A*jj:a'g!{b7>if>©t,»-r 
(ijsemi *jj:^2©^i*mc-as* l A 1 gfc«A 1 £■ 

[»*3(4] SirsejS2©3ISttlMI&l:K:. 3 6(C. 

m3 (Dn+mAm&t . 'pu < t ^MiHcM4f5 

lffiW±©m3©W«B£. l?l2©*-JU7iA1iffi±# 
WASH 3 tatted. 

bwb*3 ©*^aA*e*s»ft a. rn^-r h y ■> 
a. iMb^M^A. itfb*^f>^A. KMb*ra>?^ 
a. j»ft/< AijcfcO'iSfb^ > * >©c»-r*i*» 1 
±*#WTSfi^l|3©W«IE 
[»#B5] B5fBS^aA*fig©Si/l* s . 0. 5-1 
0 0 ntnr*£Ii3j?Jl 1 -4 ©t,>-r*l*>©W«E LsgT. 
[3**331 6 ] buIS? 1 3tt Hi©«JW. 10-10 
0 rant 1 * -511*111 ~5©L>Tft#>©Wt&E L3R^. 
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[0 00 1 ] 

[^©arratjtflWJff] -ZftWi*. tSSRS^'f*^. 

[0002] 

[fi£3fc©iBfj] ifiip. ««EL3RT-#&A,{cSB£3tt. 

*fflfb3noo*?,„ cnu, is K-TWb-o^'i'A 
io ( 1 TO) tt£©j893*« (ft-'i'&AttC) ±«c h 'J 
7x-Jb^T5> (TPD) ttf©*-;Uttai*t*4** 
SKiOSiai 0. 3 65CTJU5*y';^-;Hi^ (A 
1 g3 ) &£'©M:5fc^H£26:5fc«<!:l>T!S)IU 36ic 

*JI5lSSOfc»*«liS«r*r4**-C. 1 Ov Blj^©mJI 
•CSlOO #>6fK 1 0 0 0 0 cd/m 1 £ ZtllbXlg^W S 

[0003] w«e L^ii. e?dx.(is«±tc i to? 

20 ©*-;M£A*ffiJB : &WU 3 6(C-€-©±(C^-jUaA 
fOt, C©W8HB©±CC«-?-i!£ASS : S:irL<. <&gfC 

ri>5„ aft. W&EL^tt. 0 Onrrr-SJw 

m«g©«lgfltjt#:-C&«3. KvhvhUi'X. 

3. ^««cifjRS3nrc^. 

[ 0 0 0 4 ] W®E L^^fflCV i}=j-<? 4*7\,4 

30 ^n^-rs/c^tc, «^©^*^W3n-ci>-5. 

^*-*fflt>-C*. *©3 7cfe^ff/c0r^^?i*i 

[000 5] ^ft@#©^7fefe5r^b3^-5se^<!:U 
r. SID 96 DIGEST • 185 14. 2. -Novel Transparent Orq 
anic Electroluminescent Devices C.Gu.V.BBulovic.P. 
E.Bur rows ,S.RForrest,M.E. TompsontC IS$S 3 ^1 /c iJ v — 
H5fe5S-7-<bUr. Ag • MgSMS^aASfiK, I 
TO^r^-^aA^ffitCfflC^cfcCAi^l^nri^. C 
40 CCCfeiSSftTU-S^-IS:**? ( heterostructure 
organic 1 ictit emitting devices) {J. 13 4 ICrff? J: ^> 
«C, R, G, B&QlCltffcLtcgiitcm (Red EL, Green E 
L, Blue EL) 3 4. 3 8, 4 2 £Wf •S^BfltiB-C* 
■3. &^*I13 4. 3 8. 4 2 SCcmT-aA^S 3 5 . 
39, 43, ^-JHt3HB33. 37, 4 1*$<i:c>'+- 

)Vitxmm 32. 36, 40 &ffl— w/iiiicsea 3 n . 
cne.^3j®feics7jcr.L/ca®(*<tbr. s«3 i±«: 

3H«C?BJ134T,-Cl^. 

[0006] cne>©fiJi&£fgttrr£&aj. a^Pd© 

50 ^^(CSm^ftAmeS 5. 3 9. 43i. +>-J^A 
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161132, 36. 4 0 4©IH)C<:. E 1 . E2 

. E3 *S6»L.'tti-?'*iO)l*«*3-S5. C©tS 

sfflHWJornfcBHSiB-r**). &m®Ei . e 

2 . E3 fcrac*l6l{Citt5»J{C««3n)fc«3»4tt4. 
[ 0007] C0J:^tt*fiS4-r*ti^. $6363fe4fl*»J 

3?. *-;uttA«*stcffli>e.ns i TotJi§Bjmii&<D 

J»*5 0nmWT«:i/*Wtl«&6ttt>. C©cfc ^ CC^-?- 10 
aA«fi*»< -T4 4 . +#JEc«^aA*&#»6*i-r. 

<&.&©-?, sf*bt>. -e-cofcdtHc. «t o jgH^a^iS 
<. u*>t. fififao^aAaa^asti-ct**. 

[ 0008] H4«C7n-rWliEL*-f-tt. P0£ 

JUttA*ffi4«^-ffiASffi (3 4. 3 5*jJ:0'3 

9, 40> ^©e»«. *n-eft©«Jtt9-f >4««5 

Y>4«r*ji{C-r-5C4ipJffi-C*4. C©J; 

>> K. * - AftAli 4 S^&Afl© 4 *3 £ o /cfltjg 20 

i>. c©/c#>. 8IIBtt©ftJHft&©*E€£?iJCc2iii*i, 
fcWc>*«WBE#«ei«4JSca. 9tt. SlJt3P@8SfCfflC>e 
ti-5.ICS?tJ. TTL^C-MOSf. ili \4igO»E 

«?). 36icl-7>y^$. FET^4t,>- 3 fciW8P3B : F-£ 

s. ^«6«s^-c«*aa«P6ti/ct©i,*>fflS-c# 
[ooog] 3ife(cmi/tsiiM™e ! J 

#HBr*£. a^*tt©»KJRT-r*SW«E 
[ooio]— it, m-o&ftmtJy?-? jjiz-t 

h. W«EL£^©IS:3fc©&g^«(«l*<. £,*»*>-&© 40 

^c^g^fus ori,»5/c«b. ae^^rtf^-tf -sc 4 

ti«:^(*©ffS4^ft>1+4/t«t>. *#4 0riWK*HaT 
i>yi«HS*fiU ±fS^»M©^{Cj:b^fc^ y » 
[0 0 1 1 ] 
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[0012] 

[i*iii£Jt?i*-r£;fcs!>©^©] ±fe§M«JiiT©^-itB^ 
[00 13] (1) StR±fc. Sfll©*-;Ui£Am« 

4 . d>«c < 4 fe^«teccw#Ts 1 a«±©m 1 ©w 

BUB4. IS 1 ©*-?■£ AS® 4 . Ml©fl#fflL^S4 
sWftXBIHStt. «*6«:*©±CC. Sfl2©ST-&AS« 
4. 4>fc< 4fc2fe3fc«ti{cKI#-rS 1 S«±©^2©^ 

ts»4. m2©^-juaASS4^iii;A»)i5nrt<^ 

Hfb'J^-JA. Mfb-^h'JfA. tMt*y>A. ®Mb*7 
^>9A. K<t^hD>f^A. 8{b'<y ^AfccfcO'K 
{b5>*>©i»r*i*»l»y±*£«U WEW1©?I 
#tHt*fl&#A 1 S/c»A 1 ^r*4W»E LJfrF. 

(2) B9IB^2©^-;UffASg±«C. 3 ;i>& 

H3©m^ttAm@4. JfJ2©3|i*fflL.mffi4#»Afi 

nsnrteo. ffri3^3©s^ffiASg*^b';9 i ^ 

a. iMb^MfA. »{b*y?A. SMb^uf^A. 
Kfbx ho>?-)A, oj»*s &vmty>2> 
©c>-rn*> latih&^wu 95121*12 ©sis* mm® 

A 1 A 1 SfctiA 1 ^r-*6±ia ( 1 ) ©W«£E LM 

(3) at«±cc. mKom^mommt, 
itAili, d>& < 4 <>»*«(ft{ci»#-r h 1 ««±© 

1 ©W&@ 4 . m 1 ©*-^i£A*S4**«XfWI3 
ft, 3 6lc-e-©±CC. d><c< 4«>»36«tt«:BB#-r* 1 
««±©*2©WtS@4. »2©*^aA**4. ^2 

©gi#ttL-«S4*ijii^a«3nrc^a««ijg^w 

b . mam 1 *»<t 2 ©s^aAme^K^b y * 
a. gtfb^hy^A. ^b^y^A, BMb*JUi"?A. 
B?^bx ho>^-5A. BMb^'^AfccfcO'^b^* > 
©i>-rti*> 1 a«±*$*u. iJieis 1 *j j:u«2©?i 

^ai/^S^A 1 itcteA l^tiSWIELf^. 

(4) frie^2©?i€?ajusss±«c, 3 6ic ^3© 
m^aAss4 , < 4 feisftMfigGcfJB^ir s 1 ma 

±©^3©W^®4. »2©*-^aA««4*»»X8l 
IS^tfcf), B?fBm 3 ©*T-iSA*ffi*K<k 'J 5=-^ 

a. BMb^hUfA. ®Mb#y^A. Kfb*^->^A. 
m.itx hp>^^A, »fb'<y A*jj:owb^>*> 
©«,»r*i*> 1 «teLhtd«-r*±ia < 3 ) ©wise 

■7-. 

( 5 ) ilteifSAlg(DlW#. 0 . 5 - 1 0 0 nm 
■C*4±ffi (1) ~ (4) O^fhmiEL*?. 
(6) BtriE?l«ttiLSfi©il«3»i. 10-10 0nmr 

*^>±ie ( 1 ) ~ ( 5 ) ©^rn^©wtSE lsr^f. 
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[»W©S(K6©»J«] *»W©W«E LJR-T-tt. a«± 
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^-rs i «k*±cDjfi i <om®m t . m i <Dm^axmm 
t. mi <Di\ztiiLmmtMm-xffim$ti. s^c-e© 

^-t sii«ioi2 (Dmwm t . jfr 2 © * - ;L-axm 

Ane#s?fb'; t-^a. ^ft^-h'^A. mikx'jv 
a. iSEfb^u^A. 6§fb*ha>^A. igfb^'D^ 
a. ®fb-5>$>©^-rn*u a«±?r^L, aria?! 
^ajome^A i gfcWA i&£v*>*>. £/c(i. as 

>pu < £ fc^tsfi6ccBg#-r-s. i mu±<Dm i 

£. I&l ©tf-^&AIISi^J^fliJi;**!, 

<Dm$mt. m2<Dm*&xmmt, ^2co?i^tbum 
Kn%t>mit m ^ a. mitt f-j^a, ssib* y 

a. $Mb*/Ji-i-"?A. HUhny^'jA. SMb^y^ 

a. ^b^>f >©(,>-rn#«i aiAh£^ru B«ia?i 

[ooi5] *$m<Dm$kE Lm+tz. st-&ahis# 
g?fb'Jf-^A. igfbf-hy^A. iSfb*>y^A. gHb*/ 
;u>"^a. ${b*ho>^A, Kfb^'M'fA. gffb^ 

>£>©1>T*1#>1 SlALSr^WU 26CCAlS/c« 
A 1 ^©3l£WLm&£m>Tigta£Tlf m 

ffi©B»i^iii<r^+^ST-jiA^**n#6n. 16* 
s?ig#iisi,>„ sfc, m/?£?f< -c* s ©t, +^%^ 

[0 0 16] ST-aASiiCB, KfbU^^A (Li, 
O) . miti-hVVA (Na,0) , g£-fb*7 y 3 A ( K, 
O) . M{t*>)l>i>"5A (CaO) . ®fb*hP>^A 
(S rO) . tSfb^'M^A (BaO) . ®Ht?>%> 
(La,0,) ©O-r*-ifriatLh£JBC>£ 0 Cti6©^ 

wutmz. mi*. ^(Dit^mm^m-cn^.t^. os 

ttJ:l>l. 2iW±?;ffll>TiJ:i) a m^&A^ffitc 
(J. fteK. Al, Si. N. C. Cu. Ge. Mo. 
W. H f l?£5 w t %OTMLtfcJ;l,'. 

[0017] itaAii»i©ii?a, ^aA*+ 

5nmt(±. <k94f£G<« 1 nmtLh. 56tC{i5nmW± 

5 0 -8 0 Onm) r©;&j§Jitt£«B{5;-r -5/cat). 0 
<«10 0nmWT. <fc D*?* L <« 5 0 nmWT. 

[0018] m+{ZXn&<D&ft®.&&t&. IS350 

- 8 o o nm. vac ^m^tmrnxo^mmm^ 5 o %w 

±. #(C7 0%tU:r**C<!:*W*Ot>. Ifcftfttim 
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<&&£. I6*)1^6<75s%7t@f**i«^3n. ^Ttm^ 

mtixttmo&jcfticttL 5 o %tLkr*tttf m 

» 6 HMtbTT SS*7t{C»b5 o%w±r 

[0019] *mA<D^mE Lm*te. ■m?-&Amm<D 
^mm<Dm.mmiz. a i ttdtA i ^©^tutu 

ffiSrW-T -S. A I Itli. AliSc, N b . Z 

10 r, Hf, Nd. Ta, Cu, Si, Cr, Mo, M 
n, Ni. Pd, P tiicfc^'W^jg^^icD^^i 
•WE>ft£. A l^££/BO£*§£. A 1 iil^TcSg© 
1 mU±.£<D£;&fiW$ L < . -e©P£A Mi 9 0 at^W 
±. ^C9 5at%t(±-C*€.C LA». 
[0 0 2 0 ] ?I#H1L.«@«. ^- higln^l Q/D« 
T. mco. 5 Q/DJ^T^W* -etDTmti^c 

[0 0 2 1 ] ?l#tbL.mffi<D/P?tt. +*Mgt,>^-hffi 
SL< (il Onm«±. $P>(C«2 Onmt(±AiW* U^K 

ttc. ?<D±.mtLxiz. ^m^m^mm^m 

^T-5>/cJt>tC. lOOnmtUT. $6tC«5 0nmWT. ^ 
[0 02 2 ] ?l*tHL-^©^*^g«lS. ilS3 5 0 

30 - 8 o o nm. aimjtmMxcQj/tmmmw 5 0 %ix 

±. ^FiC7 0%tl±r-*-5C£*^^t / (,. <i ^6^«?| 

t bx&mtmmwtititj: < & /c/c 

(BiJ£S*tPJ©l67fe*CC*fL-5 0%«±r-Ati«J:C> o S 
fiJ^BXOIiJ-f &^**(C>FtU 5 0 %IX±.V 

[002 3] m^Amffi£?i^tBtm®£^^t>-a-fc 
40 ±f*©/i$£br{j, <®tcfflmtztci,*&. iiSi 0-2 

0 Onn^iS£t-n««fc^ 0 

[0024] ^aA*s. 

[0 02 5] ITF-ftAII©. ?l€ftaL^^«S-CJK 

o - * pMroM'S.m. t l . mmmmz o . oi-inm/ 
so /cto. is#tt*i^^n^ 0 



[ o o 2 6 ] mfiixmrn. 3i*ao*ffi**'<**ffi 

0. 1 - 1 Pa(D$5ffi;W£ X'<?*#*B. iiS 
[0 02 7 ] ^4 0rBRF*«g*RH»/ciKjg 

Ittt. B*K»DC^-^rO. l-10W/cm 

fc. fiSJSU- hB5- 1 0 Onm/min . «fCC 1 0-5 0 
rw/min ©BH**»* bl>o 
[0 0 2 8] $»!S©fIE LSR^OfWltitiSB. 

-T-a AW-WOT-*- AS® 4 C » 5 «H«J1 + i» 

«■ ©ma 4 ?i*au*ffi— » j F-aA*ffi— * 

(M-** - A*ffi^*^^«* iSA««-*3 I £ Hi 
«a*cf 5C4tCcfc9, #-JU£A««. ^I^WLmffi 

-^<Dm&£ftfl3r £ & 4 4 & «CH C*JB*#a«C«MI 

[0 02 9 ] *3OTr^Lfc#B, *^A*«#rSl 
^i, ^-;uaA»ffi*raI^fcS(Hl3ti4/c«{), S^3fe 
*tt 4 tt 5 AM *<0— flW jfflM iftotottWWi 

llBaR*te*)(D**B»W*^4tt*. 

[O03 0]*»BC!)«1IEL3l5m vMJ>7XW 

m. «*©?w*:/u^tci£^T*c4#-c**. 

[0 0 31] $^OWSE L.3RT-CD— 1 ICm 
To BHCC7n-rW«EL3R^-«. Sfil±tClTOf<D 

JSl©*-^aA«S2i. «*«ttccw#-r**-^ 
aAiftanr «^ffiAK>aMi*© i fwst±** 
•r&sn ow*»»3 4, »i©*^Ass4i. mi 

<7>?l#HiO«ffi5 4*)IH^*^S. ^LT, ^<D±tt, 
^2(Dl^aA^i6i, IS2(DWfS®7 4, *2©* 
-;l/«£A««8 4*IIH^Wr4. 3 6t£^<D±GC, iff 3 
(DW&J19 4. SSCDWffcEAWffi 1 0 4, ff!2CD3l# 
liillil 1 4 

[0 0 3 2] **H©W«E L^T OffiO— W*H2 CC 
H2CC^-TW«EL*^«. *«1±«:SI1©?I 
*Hil,«ffi5 4. mi<DmT-aA^ffi44, %^«ffiCC 
M^lTSflU 3 4, *10*-;«AW2t 

iHHycff-rS. ^Ut, *<0±fc*2<D?r«»7 4, 9 
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2<D«-T-aA««6 4. m2<Dmz&i,nm 1 l 4£W 

3CDW&J19 4, »2<D*-^aA*«9*Wr*. 
[0 0 3 3 3 Ch&<DBK*WCB, lo<D|fe)6fli{ft4& 
£fS®f*£3Jlfflff LT, 3H&«*CCcfc*7^7- 

- F35:ae5fe«4U"C»ffi3*SC4/r« , C*S«RE4tt 
oTC>£. Sfc. *-ju&A««2. 9Bftacc<»B-f 
4«JS4tto-CC»4. «^-ffiA«*«*il«>?l*ttIO« 
10 BHCfcWSSl OH^ftASS 4 4 3* 1 <D 

^i#tHllS5<!:^2(?)l : faAtS6^ 1 H2CCtoW 
4^2(DS^-aAm@6 4m2CD?l#tHUm®l 14» 
3cDm-+-aA^@l 0<D<fc5K:, 1 o<D31 *ttiLSffi* 

g^-cs^i£Aas^±Ttciea s n *«« t <c -» r c » 

[0 0 34] Sfl|»»CC«»fSO««EL E2, E3 

**, *ti*tiHI-«ttHI±**a«:urtt«Sti4. c 
©fc«>, #— ©WB**a«c«»r4ct**r* t * 

/c t>r*i*»— #oflwoEj»*ftacc-r4c4«>r* 

20 £„ 

[0 0 3 5] $^WiEL^f^7*b^l 

di-d3 -eti-en^#ffloiB^cc «t oigts-r^ 4<£ 

I*. B3B, ¥«v h 'J i'Xf ^ X^U>f 
*-rSB#m^0r&& o "Ttttoft. Sfn<&»JBf*D 1 
B, ^lCD^S^ (n^>^>) m 1 4, ® KD-r- 
h7^f» n 1 4r|g«J^n, m2<Dffi 
mfcD 1 B, 3T2<Dj£2« <3*>^-f>) m2 4. IS 
2(Df r -£*& (Hzy> > h ^-Y>) n 2 4T?ig«i3*'i, 
30 SI3 0flMttD3». ^3(D^1S (3*>7^» m 
3 4, »300f-^ <-feyy> n34rfg 

S. 0^^CD$ir(ffl€rJ:OiE^C?f ; 5C4^r^. fl5a a D 
iBfl!|ffl<Df f ^^^U^*fSac4^r#4. ^cfc\ 

[0 0 3 6] *-;UffiA««*. *-rt>ffiA«S*at/ 

a?B&«ffi^»*uc^ aw««iir«, i to (is 

F-^SMU>^A) . I ZO (ffittK-^Bl^t-f > 
^^A) % ZnO. SnO,. In, Oj 

i zo (ffiiSK-^wt^>^^A) i t 

Ottt. I n , 0 3 4SnO, 4*{t*Ji»«SE 

l> 0 In, O, tC^t-T^SnO, ©ffl^Jttt. 1-2 0 
wt%, 3 6CCB5— 1 2wt%^jff*L/lr*. */c, IZO 
50 Win, O, CC*t-r^ZnO, <0S^tt«. ilS, 1 



1 



(6) 

9 

2-3 2wt%HgT£>£o #-X'i£A*1Itt, ^±J1"C 

gt art* <b *«. *awo&»i©*iB*tiMFr* o r & 

[ 0 0 3 7 ] *-^aA«*0»*Sft«»«. »*3 5 
0 - 8 0 0 ran. ft&^%%ffl^<Ott£M&ifi 8 0 % « 

0. -*©*3&>6«****0Hl-riS«:tt, KOUiL 
m*6R0tH"riSK:tt, »»**«C»L8 OKfiLhT 
[ 0 03 8 ] *-JU&A1ie<E>Jf *-iUaA*+ 
0-5 0 0nm. 3 MCB5 0 - 3 0 0 nm©ttffl##$ 0 

a«*©fiT^a'j»sc £oi>ie#£ d n 3 awr 

[ 0 0 3 9] c©*-^aA*ffil»ifftfK:i«ot 
r-s*. 

[0 04 1] (iE?L) fccfcO'^T-cDa 

o»»**^3i±*«ii6*«r*. «*«*c«. jttt 
[0042] *-;u£Affti&f B. sfc-Jt'itAms* 1 * 

»CcaASn**-i^«^*«»*-HDC»3-H:. S 

[0 04 3 ] *jtli©/»S. *-^ffiA»aS»0»3*5 40 
Jrtf«*aA*&aiBG>*3». WCcWRStiStorB 
ft<, ff5l£frffi{CcfcoTfcSftS#. ii;£5-5 0 0nm 
10-3 0 Onmi-r iCtifiUft LC>«> 

[0 044] ^-^aAlfiiSIBO/lSfciO'ST-aAtt 

»cD»siraaa*fctti/i o-i ofssis&rtia 

WSil^tt. &AHBlnmfcLL IftaiBB 1 rmW±4T 
50W$l^ 9 CCD4S0D&AJ1, *&aiiO»3©± 
IB». «». £A«"C5 O Onmgfi, *&a«"C5 0 0 nm 50 
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2«RW*4SfcH0-C*4. 
[0 04 5] Wt&E L*^-©«*««:«. 

ffifettftm&LrU:. ^W6 3 -2 646 9 

«flfr6i»R3*i*4>tt< tfel«**Cf6h*. *fc. 

h»;x (8-*yy>/^h) ^^a^cds 

ft t*©*^ f^7x^^x> t r 

>h^-fe>> ^'ji/> 4 na^>. i2-7^n^'jy 

tC«, «fBB¥6 - 1 1 0 5 6 9^<D7 x^)lT> h^-fe 
>Ra»ft % #GB¥6 - 1 1 44 5 6-Sf<Df* h <5T U-JU 

[0 04 6] *tia*r»**«fliifca^ mm 

£lt^9<D^WSB0. 0 l-20wt%, 3 6tett0. 
1-1 5wts r*4Cirt*ff*LC\, *X h^jC<t*&<& 

Wtt*Kffc3l*4C£#'CS. fi«fi«:«tfUte«**« 

[0 04 7] *X h^Hi Lttt, 'J ^ hlttfrW 

tj:T)l>$~V&$§fctlsX\Z. #^BS6 3 -2 6 46 9 
2^f. «fRW3 - 2 5 5 1 9 0#> #58^5 - 7 0 7 3 
ftBB^S - 2 5 88 5 9^, «fBS^6 -2 1 5 8 

[0 0 4 8 3 **wcc«. sr. hy^(8-*-/';-/ 

is^A, XX <-<>V { f } - 8 -*-/>; h ) ffi 

IS, t'^ (2->^;u-8 h) rjU5^-^ 

A**S/K, h'J^ (8- + yJ>7h) >f>^-)A, 
h i ;x (5 -y^;u-8- + y VS? b) T)l>%^ 
A, 8 -*y 'J h 'jfJA. MJX (5-i?aa- 
8-*-/»;> r ^h)//y i ?A, (5-^OP-8- 
tyjy^h) MS/^A, 5, 7-y*PJl>-8- + 
^■J/^hT^^^A, h V ^ ( 5 , 7 -^T'P-t- 
8-tKD+V+^'^7h) r;b5^^A v [ffi 
IS (II) - f X (8-fcFD*^-5-*>'y-iU) > 

[0 04 9] S/c, 8 U ^-;US/c«*OK3H* 

©a^KzttoBfik-^ftWr ^t^^^a if^r & o r 




11 

^l/'/7F) T)l* -=-^A(III) . ex (2-^^;U- 
8-*s l ) s?b) (SZ-ZUVv b) TJl^^^A 
(III), b'X (2 -y?-;U- 8 -*y 'J y 7 h) (^"^ 

- * h ) ^^A(iii) , ex(2-y^;b 

TJU^^A(III) . b'X (2 -y^;U- 8 -*y U y 
7 h ) ( * £ - 7x^il7 x y 7 h ) T;U 5 ^ A (II 

I) , ex (2-^f^-8-^^Jy7h) 
7i^l/7xy7h) rjRr-^Adii) , b'X ( 2 - 
y 8 -*y y y -7 h) (2, 3 -^y ^;b:7x y 
^ b) 7;u * ^Aaii) , ex (2 -y 8 -* 

/•J^7h) (2, 6-^^^il/7x/7H7;l/^ 

^ a (in) . (2-^f;i/-8- + ^'J/7h) 
(3, 4-y>^il/7xy7F) 7;U 5 ^ A(iii) , 
b'^ (2-^f^-8^y'J^7h) (3. 5-^y 
my x b) 7;us~^A(iii) . ex (2-y?- 

;l/-8-*yV y^ h) (3, 5 -^-terr-T^b? 
xy^ h) 7H*S-^A(III) % t'X (2 -y 8 

-^yyy^h) (2. 6 -:>>7 x^7x y^ h) r 
;i/5^^A(iii) % ex ( 2 -y?-;u- 8 -*y y y ^ 

h) (2. 4, 6-hy7x-r.Jb7x77h) TJU^-=- 
■5 A (III) , t'X (2-^W-8- + ^»J^7H 

(2. 3, 6-F'J^?-;l/7xy7h) rJR-^Ad 

II) , ex (2-^f^-8- + /'jy7h) (2, 
3. 5. 6 -f* b^M x. y ^ h ) 7JU5 — 

II) , ex (2 -y^JU-8-^yy y-5 h) (1-^ 
7 h 7 h ) 7JU$-£ A(lll) . ex(2-y^;i/-8 

- + ^'j^7h) (2-t7h7h) r^^.=-^A(ii 

i) , ex (2, 4-^y^;i/- 8- + /y/7h) 

(^;^-7x^Jb7iy7h) 7JUS^A(III) % 
ex (2, 8-*sV sy b) 

7x^7x^7^) r;u^^^A(iii) t ex (2, 

4 8 - + y^ h) (^^-7x^7 

xy =b h) r;U5^"5A(iii) , ex (2, 

;U- 8 -*y »; y^ h ) (3, 5 y^ 
h) 7JU5~£A(III) . ex (2. 4-^7^-8 
-t^'J^^F) (3, 5 -^-tert-^Jt/^xy 7 

h) 7jU5-«5A(iii) , ex (2~y^;u-4-x^ 

8 -*y y y^ h ) (^^-^U^h) ~ 
^A(iii) . ex (2 -y^;u-4-y h*^-8-* 

/'J/7M (^7-7x^1/7x^7^) TJb^^ 

A (III) , ex (2 - J 5 -isT s - 8 -*y y 
y 7 h ) (Wh-^u^h) 5 ^ ^ a cm) . 
ex (2 -y^u- 6 - h y 7;i/tP^f^- 8 -*y 

'^7M (2 -^7 h7 h) Til/ 5 ^.-5 A (III) »*J 

[0 050] COti^, ex (2 -y 8 -*y y 
/7H 7^*-^ A (III) -/i-**v-ex (2- 
y^;u-8 - + y y y 7 b ) r;U5-^A(iii) . ex 

(2, 4-y^^-8- + >"Jy7h) TJl/S-^A 
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(III) - u -:**V - ex (2, 4-^y 7^-8 -* 

y y ^ h) r;b5^^A(iii) . ex (4 - x^;u- 
2->^;u-8 -*y y y^ h) r;U5^^A(iii) - 
M-**v-ex (4 -x^;ix-2-y^;i/-8- + y 
yy^h) r;u^^^A(iii) . ex (2-y^;u~4 
->h+^/'j/7n r^^-^A(iii) - M-^f 
+ v-ex (2 4 -y h + ->^y y y =y b ) 

r;U5^^A(iii) . ex (5-^7^-2-^^-- 
8- + yJ/7h) T^^^^A(III) -ju-^-^v- 
10 ex ( 5 - 1st y - 2 - y ^>iu - 8 - ^ y y y 7 b ) 7 
jU5-=-^a(iii) k ex (2-^w-5 - h y di* 
ay^;b-8- + yyy7h) r;u^ ^-^7 A(iii) - ^ 
-t + v-trx (2-yf;i/-5-h'J7Wo^^Jb 
-8-+y yy^ h) r;U5^-^A(iii) ?t*ott 

[0 0 5 1 ] CCDC2^CD^X hWiUriJ, ^g|^6 
- 1 1 0 5 6 9^CfB*8<^7x-;l/7> h 7-fe>SI»(* 
-^1$gS¥6 - 1 1 4 4 5 h77«;-^i 

20 [0 0 5 2 ] ^7^a«mT-aA^3i/i^«t^/c4>(Dr^> 
ota<, c©±5 4»^tth'j^ (8- + yyy^ 

©»*14«JI*3!K«-r tittle*. 
[0 05 3] *tc. ^SSCCfSD-r. ^<<h 

1 «©*-juaA»asttft^«»iii>tt< & «> 1 neon 

30 iQ^I+SCC^tLr 0. 0 l-20wt%, ^6CC«0. 
1 - 1 5wt% itSCiWS 

[0 0 5 4 ] msmvte. y t©*^ t>ye»^ 
x#-cs&/ctf>, ***y7«flitt»cc*fijtt«ft*rif* 

^SftL, i»(Dffi14<0*-r y7aAWiSC0«:< < 
[0 0 5 5] «^»CCffl(,»6*i-5^-iI/aA»iattft^ 

w*K*-;HftjSttf4r*4 h y 7x^j^7 ^ >gfzs 

[0056] «-faAttiiStt<Dft^iur«. +yy 
so >mmte. 36tc«8 -*y y ^-iu«cc»u*©R*# 



1 
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f. ) TJUS ( A 1 q 3 ) =Srffll»-5C i***? * 0 

r y-JUxf-^&ji&fcSH**©^*?*^. 

[0057] *-^aA»««fflflXb^«!t bta. m 
iter s.^mm#. mz.M±&<D*~ii>mm 

y jut 5 >Ri*f*. ^r#*s«^ai*^or s 

[oo58] ccom-som-siu*. -e-ti-eti©* + y r 
&m&t* + yrastccj:**. -hr«kc«. 

^©SSit^. 1/9 9-9 9/1. $e.«t?$u< 
tt 10/9 0-90/10. fc(C#*l/<»2 0/8 0 
-8 0/2 Off&i&SJ^SC-f -SC<!:##*01>. 

[0059] n^aoivsa. istctas 

HSU>. JM*l5Wi 1 -8 5nmi-r3C£#*?£L 
<. $P>tC«5-6 Onm, 1#{C«5-5 Onmi-T-SC <!: 

[0 06 0] Sfc. im^fKDffJ^iSiL-Cti. H&S 

a. «^»t«fc^«iia±**^-«:iB^L-ct>4**4f* 

r&^Tfc ISjfeJitt. -ASlflCctt. W«3**BJS 
t3-f< >y-rsc£«cj;i3. f&fcH*i?r5£©/?3CC 

[oo6i] *-^aA«asji{c«. t* 

P^BS 63-29569 5^#R. ^^2 - 1 9 1 6 9 

4- S|&$g. $Pfi¥3 - 7 9 2-Sf&$g. ^¥5 - 2 3 4 
6 8 1 n&n. ^P§¥5 - 2 3 9 4 5 5^&«L tt&U^ 

5- 299 1 7 4^&$8. *?^¥7 - 1 2 6 2 2 

$6. ^I¥7 - 1 2 6 2 2 6^fg. #^8 - 1 0 0 
1 7 2#&$R. EP0 6 5 0 9 5 5 A 13£{CiBiE3ftr 

ftt»t, h 'J7*-JUyr 5 > : TP.D) . ^SfcSffiT 

[0 06 2] *-il-aAI»2yi«*-*ffiA»4*-* 
C©£*. *-;bffiA«@ ( 1 TOf) fit 
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ictW*n,>. *-;i/ttA®ffi*ffitc«wra 
m mmic-iK >r «. * -Ju&Afftj&i* 2 n«±asw a 

-Sti^. Ii%ll>tl>50T 1 - 1 Onn^SOfllUH 
10 ^-;l/ffiAStcw^>'fb^T->->-»';U7!)Vh3 < . pMSB 

^SA»aS»«, ^7ta^£IS]«(C±IB©fb^*^.# 
[006 3 ] ^scct&oriSiw^tis^aAifi 

jtJitCte. h y* (8 -*>"J ^"7 h) TH'S-'^A 
(A 1 q 3 ) m<D8 ') S-)l<&tc'<X-Z:<DmmfoZ: 

20 <*. try 3 i^>^ai(*. *y*-y-y>^»(*. i??*- 
■c*-9t4><fc<, ccDj^&tg^Bh yx (8-*^y 

[0064] n*mKm&m*m*&j<Mtm*m&m 
30 -eg*. c©£#. a^-aAseafflW^m^fflw^coiDi 

©**l»fb^©ffl«C»«1-4C£**#*tA>. c©<fc 
^ )!s»a)ia(c-^i»r «. s^-aA^Jl* 2 »fel±»W 

[006 5 ] #tSE L^jSftSB^KOfcStC. S i 

«5 0- 1 2 0 OnntflJgiTSo HufB©Sl& 

40 ECVDft^Cj;O^RS-rn(*J:t^ 

[0066] 3 6(C. 3RT-(0*rl9W^>««©ll{b*IWl» 

±^^«. Ar, He. N, 5¥©^§14^^Wi L- 
t». Sfc. C©W±^/X©7K»SWfi(i. lOOppm 
J£IT. .fcOSf^KIJ 1 0 ppm«T. 1#«C« lppm 

50 [00 67 ] MihSOtm ibtB, L- < (J¥^tt 
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*7XW<!:l/r. r )i>t)>) t)r;Z.i)W$.H,>tt. C© 

tf^X, TJUS yWi£#7X. is<)t>t)5Z.mC>M5 
Xttl8M>t>©t>»*U'. f(D«Mil,t 

ur«. wewix^a. s i o,^y+-3- h^ffi3? 

[ 0 0 6 8 ] StlhtSte. X«^- y--4«(,»rHf3«rPSI 

LtiJ, ttiSif-x. ->«;^b'-x. #7Xt-x, # 
-e©ffitt«#tc|lB5£$n-2)4>©-C«)5:< . x^- 

•9- - 4 o r ©tatitc £»© & t, > t ©-C &*i ur a * <o&m 

l-20ym, i^ffSKIil-lOHm, ^ec2-^ 
8/um^W*U^„ C©<fc *>&i»fl©fc©te. 1 0 
0 u m tlTflSt? * SC<h £ L < . ^©TUBfcmJC 
«iM<*ft£ *>©-?«&(,>#. iI3U nn^!gt*4. 
[O069]ftfc. i*lhetC|Hg|J%ff5fi3EL/cti^«C«. 

*$tC2-8 urn ©$5ffl#*? £U(,>„ 

[0 07 0] x-^-if-ii. ^«>**±fflS»ai«fr«:»A 

cfCCteCtSX-^— tf-©$Wa«. B£L<U0. 0 1 
~3 0wt%, iOWS b< tiO. 1 ~5wt%-C&£„ 
C 0 0 7 1 ] S#S'J<!: LTtt. 

«tt c * * > $£{ t * ■< yommmmx. ^ 
[0072] mmmt Lximicmm-tzborMts: 

£#-Ct. PiiU*. A 1 ^©^JlWI4-¥>. #7 

ffi&ft&£-©f&ii3^a*«£ofcfc©, 7 * ;->\sfflffim 

[0 0 7 3 ] ttffitCfe? -< Jl/*-«*>8ittt1S«*£tf 
[0 07 4] fe7 -/Jl^-JgJCW:. iKf a f^7'U^f 
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[007 5] Jfc, E L**#*4*3t#SE»»##»lR 

[007 6 ] g fc. 3f^f*^Jllg©J: 5 

[007 7]l^»7^^-Itt, EL265fc©:fc£ 
BMXt. 3?*^&M^©M:ft{**>6#£J&tfi2tf£C<t 

[007 8 ] »*W{cwa*«^iR*3&sK 

c»fc©£ffli»*itfji< . e L&yt&mwiaRWfim^c 
mt^m ■ m&mmmt&to ■ vumts® ■ * 

[007 9 ] AO?-B, S^Wtcm^^^U^cO 
«fc -5 < . 7 * h ') y ^7 7 -/ - • EPS9 

^•ceSffl^ > <Z - =- > ififi Z> i. -5 U b (D-hW £ L 
S/c. I TO. 1 ZO©«K^-y$fW«: 

[008 0 ] >t©JR«f4», «*Wf4©7fe©iR^S0 <c 
30 C^^-JCfflC^Ai. i£-S©^cc>lS^{3:fflt,>^< rtl 

[008 1 ] *-Ji/?£AW!j£Ji. ^SteiO'^T-aA 

«T©^i®%ai^f#e.ns. teiktmwo. i um% 
40 (gT-rs. 

[00 8 2 ] X^£#©^mJ#(C|Sg£2ft&l,>#. 1 
0 - " PaWT©*^S <t U . MM 0 . 0 1 - 1 niti/ 

sec eSi-T4Ci*«»*U>. ttc, M^V^L 

Jtfe. 3M#14#f# e>n^„ ^T-©5BliimEE?rfa< 

[0083] ctnb&®<DBi&icM£mmmzm^&m 
so ^(cfct>r. incca«©ft^«i*dW3ttS*B^. it 
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[ 0 0 8 4] WtSE L*^«. iKfflHtt*»<;l'*IRIW 

EWHWEtt. il*. 2-2 0vgg^^ 
[0085] 

[ 0 0 8 6] <IUS«1>//^^S«±CC. ^1 CD I T 
[ 0 0 8 7] I TO««»^^fiS3*ifc»tR<D*li* 

uv/o 3 na3K«sa(©««*juy-{c 

@/E0T. x 1 0- 4 PaJ^T£TMJELfc o 4, 

4' , 4" -h'JX ( -N - (3 - y^7^;H - 
N-7x^7;/) h 'J 7*.=-JUT (fclT. ra- 
MTDATA) 1 rim/secr 8 0 nmCDJ¥ 

sccawu jmo*-ibttAfitLfc. ycc^-c, n. 

NT -i/7^ib-N, N* -m-h'J^-4, 4* - 
5^7 5->-l. I* -^x^K«T, TPD)^I 
*i§K0. lnm/sec-C2 0 nm<D«3 OCafctfU HI 1 CD 20 

*Wv- aXf, DPA) 4»taa0. lnm/sec^ 
4Onm0«SCC35WU j&KMfcMW (WfeffefcJf) i 

u/c„ h';^(8- + y;y^h)r^^^^ 

A (fclT, A 1 q 3 ) *3K*iSK 0 . 1 nm/sec-C 1 0 n 

[0 08 8] ^^r, ^EE£{£-q/c££, Li 2 0£5n 

[0 08 9 ] S6iC, mH.Z&-otc&£. A i£2 0nm 
<D»3«C»»U *l©3l*Uil/««<!:Lfc. 30 
[0 09 0] MfE£i£o/c££, L i 2 0^5n 

[0 09 1]:X^t, ®E£{£-?/c£*, *vy>6* 
1 vol% K-7'l/cA 1 q 3 0 . 2 ran/sec? 

6 Onm(D«3lc2S#U IS2<D1IT-&Afaili • ft%M 

(»e«*») ti/fc. acor, TPD*«fiao. 

1 nm/sec-C 2 0 nmCDi? SCt MMb, 9K 2 <D&- &>1ti8k 
mtbtc. 3ecc, m-MTDATA*^#iSao. 1 
nm/secrSOnmCD/lSCC^SL, »2©*-JUjSEAJB 
<b L fc 0 40 

[0 09 2]»^, «E^o/c^, I20ITO 

mwnw (*-ju«£a«s) Officers onmSR 

[O 09 3 ]^t, «E^Ko/c$$, m-MTDA 
TAtHjJRO. lnm/sec"C5 0nmO»3«:».# 
L/. »3©*-^aAiil/fc. yct^r. TPD4Ii 
ilSO. 1 rat/sec"C2 0 nmCDJI S tC^* U *30* 

T. DCM) * 1 vol% F-V'btcA 1 q 3 &3K*iSl£ 

0. 2nm/secC*6 0 nmCD/12 CC^.SU S*3<D«-?- 50 
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&Affti£ • <*a«#Ji> il/c, 

[0094]*l»r. $<EE£ffio/c££. Li,0£5n 
iii©ffSCC3&*U IS 3 <DS^-i£ Amffi<tUfco 

[0 0 9 5 ] $ «E£R-3fc**, A 14200 

nncDmztcMML. m2<om * tb ummt bit. 

[0 09 6] «8Mc*f^^«ih«*l!r0**>*. 01 it 
5%rJ:5ailMMI«©«iEL*^4Lte. C<DW«E 

[0 09 7] »6ftfc««EL*^©««»#lC, m~ 
*?S^6»fS<0a:flE«E*EPftIL t 1 0 mA/ cm 1 <D^S 

«*?S5 0 0 cd/cm J . ^S^^SB«3»a6 0 0 cd/cm 

2 . *aiS*»tt«t«3 0 Ocd/crf 

tc a 

[0 09 8] ^aAlS4Na,0, K,0. CaO. 
SrO, BaO, L a , O a t bX fcHI«<DlS*W#6*l 

[0 09 9] <||Jfc«2>#7^*«*«Sa»««<0 
«R*;uy-CCH3EUr. «F*J* 1 x 1 0" 4 Pa«T^r 
i^HL/Co *lt, #^X2«±lC, Al£2 0 0nmCD 

vstcgmu m\<Dmzmbm&tbtc 0 

[OIOOISC^ iE^So/c^J. L/i,0£5n 

[0101] #t>~C. «E*So/c*S. DCM4 1 vo 
WF-^bfcA 1 Q 3«XMtiKlS0. 2 nm/sec-C* 6 
0 nmCDJl 3 It, »1 <DI^S AfftiM ■ 

(^fe^TfcJl) il/Co *C>"C, TPD*««IR0. 
lnm/seCC2 OnmCDilSCC^L, »10*-;Hfta 
iilfe. £6*C, ra-MTDATA4^SiiS0. 1 
nm/sec-C 5 OnmCDW 3 Ccaf.#0. 811 <D*-;U*£A« 
4 Lfc. 

[0102] ycir^-C. WE*S-?fcS*. All CD I TO 
mwmffi (*-;l/ffiA«fi) *tt«CT5 OnmfiS 

JBtl/fc. 

[0103] ;XC>r. i^JE£ffio/c*£. m-MTDA 
T A ZmM&& 0 . 1 nm/sec-C 5 0 nmCDJI 3 ICWM 
U »2 0*-iUffiA»4bfc. TPD^If 
ilSO. 1 nm/sec-C 2 Onm©* 3 «C».»L. ^2CD^> 

V'btcA 1 q3*sR»afi0. 2 nm/sec"C 6 0 nmCOW 

11) il/c, 

[0 104]^r. «E*ffi-9/cj!i. Li.O^rSn 
m©«3iC^#U. f 20a+aAlS(!:l/fc ( 
[0105] «E*«-3fc«*. A 1 £20nm 

(DBztcmmb. m2<D$\$mbm®tbtc a 

[0 1 0 6 ] 3 iE^o/cJ$. L i ,0*5n 

mCDilSCC^L, »3<D«T-aASffi<bL//c. 
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[0107] ;Xl>*C. «E*«o/c**, A 1 q 3 
WM&O. lnm/secri 0 nmCDJ?£ K^gf U ^3© 

1 nm/sec-C4 0 rcrKDJf 3 CC^»U UI3<D#£7tJI (# 
fe^Jl) tbtc 0 #1>T\ TPDiltiiaO. 1 nm 
/seCC2 0nmCD/13CC^SU »3 <D*-<Mfij£Jl<fc 
U/c 0 36CC, m-MTDATA^ffilSO. lnm/ 
sec-C8 0nrtCO«3CC3K#U. J»3<0*-;b^A)14 0 

/Co 

C0108] ycor, affi£ffio/c££, S2oito 10 

99ittK (*-JM£A«BS) Officer 5 0nmJ?£ 

[0 1 0 9 ] *»CC#5*«it«*teO£to1*. 02 tc 

[oiio] mmm 1 ±ej«cc % ft en/ctiE l^t- 

1 OmA/cm 2 COSmiJSSSr, 88163 tf/c i C 5, 

[0111] imifiSNa.O, K,0. CaO, 
SrO, BaO. L a , O, b It 

/Co 

[0 112] <*»W3>#^*S«*X£5K»»BO 
SIRsJwI/^-lcHSl/T, 1 x i o-'PafeiTS-C 

«ffib/c„ #^*S«LblC, Al£2 0nm£>i¥ 

[0113] Jfclvc, iSE^ffio/c^i, L i 2 0£5n 
«©»3kl3K#L. * l<D*^aA«ffi£Lfc. 30 

[0114] :*l»r, affi^fiBofcS*. 
SiSfiO. 1 nm/secri 0 nmCDJS 3&C^»U »10 

1 nm/secC4 0 nm©J*3CC3£»U »1 <D£fi3fcJB (» 

il/c e Xl»t, TPD*l»aS0. lnm 
/secT*2 0nmtDW3CC^#ly, & 1 ©#-JHfr»JB i 
0/c a 36CC, m-MTDATA*I««fiO. lnm/ 
secT'8 OnmO/f 3CC^»U 9 1 <D*-;U&A»<t 0 
fc. 

[0 1 15] iXl»"C. i&JI£ffi^/c2£, S1OIT0 40 
99J8S <*-JW£A«ffi) ^ffitC-C 5 OnmSE 

[0116] ^C>r t «Ji£{3o/cg£, m-MTDA 
T A iMM&BL 0 . 1 nm/sect 5 0 nmCDW 3 CC^# 
U »2©*-^aEA»i0te, #0"C, TPD4If 
ilffiO. 1 nm/secr 2 0 nm©JS3tC3£»U £12 CD* 
-JUffcjiJf <Ll//c„ 3 6CC, 'J > 6 £ 1 vol% F — 
V'LtcA 1 q 3*3R»ilKO. 2 nm/sect? 6 0 nmCD/1 

sccasau »2o*^ffiAttas-»3e» 

■ ) il/Co 50 
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[0 1 17] &1>-C. : m£ZU~>tc££. L i ,0^5n 

in0«s«c»»u ^2 cornea Ame<bu/c Q 

[0 1 18] 3 6Ct\ ®Ji£So/c££, A 1 ^ 2 0 nm 

[0 1 19] 3 i«ffi£«o/c££, L i , O^: 5 n 

ntf>«3CC&»U S3(DlTiiAl®cU/c 9 

[0 1 2 0 ] ;>Cl>-C. «EE*«ofca*, DCM£lvo 
1% F-^UfcA 1 q 3€:^SiSS0. 2nm/secT£6 
0 nmCD/1 $ (C3K* It, 13 CDK^AIfijS ■ 

il/c. #C>r. TPD£^#iIgO. 

1 nm/sec-C2 0 nm<DJ13 CC^g U 13 0^-^1 
lilfe. 36&c\ m-MTDATA 0 . 1 
nm/sec-C5 0 nmCDJ?3 CC^fgU S&3 0*-^£AJB 
iU/Co 

[0121] W3E*S-*fc*«. S20I TO 

991*fi (#-Jl>i£A«ffi) ^a^cr 1 Onm^c 

JHU/c 

[0122] 3 6&C, «EE£ffio/c$£. A 1 £2 0 0 
nm©«3CC3S»U »l®cl/c fl 
[0 1 2 3 ] ««fc3tf9*»±«*tt0dtott. i2tc 

4. 

[0124] ntm 1 ±h«k, f#6*i/cw«SE l^t- 

10mA/ cm 2 ©56***1*^ fg»j3 tf/c <t C . §2£ 

r#/c 0 gftHmm bmmc^tco 

[0125] l-faAlS^Na.O, K.O. CaO, 
SrO, BaO, L a , O a £ l/TfclH^.e*#f#6tt 
/c 0 

[0126] <H»«4>//^^»«**a*.»««<0 

l^^^^cisir, ffirt* l x i o- 4 PaWrar 

•«EEU/Co -tbT, ^'^XS«±CC, Al£2 0nmCDJl 
3CC^*U, HC0?l#l±iLm@iU/c o 

[0 12 7]^^ 2aE*<So/cS*. Li,0£5n 
mt7)/»3tC««L. miCDS^aAm^iU/Co 

[0128] ^C^T, WE*«o/c*S, A 1 q 3**. 
#i§JS0. 1 nm/sec-Cl 0nmCD«3«C^#U, »1© 

lim/secr4 0rwO»3«c3l»U t »1 OjUEl (S 

<bU/Co ^XC^, TPD4^#iSS0. lnm 
/sect 2 0nm©J13lcgf.»U * 1 O*- b 
L/C 36^C, m-MTDATA^lfMO. lnm/ 
secr8 0nrr<D/S3iCp£SU Id 1 O*— JUffiAMi b L 

/Co 

[0129] WE*:«ofcS*. » 1 CD I T O 

jSB^miS (*-^ttASffi) ££fCT 5 0nmJ?S 

J5SU/Co 

[0130] #Cl>T, «ffi^r«o/c$^, m-MTDA 
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T A iMMMSi 0 . 1 rw/secr 5 0 nmCDJ?£ dCWM 
U S2©*-^Aiil/c. ^OT, TPD^lf 
ilSO. 1 nm/secT'2 0 nmCDJlSK^gU S2<D* 

1 q 3 *3£»i§R 0 . 2 nm/secr 6 0 nmCD/1 

3cc»»u s2<Dm- : R£Af^ • <»e»* 

[0131] #£EE£{£o/c££. L i^^rSn 

mCDJf£Ki&#U SI2<D«^£A«tt<fcLfc. 
[0132] $ 6tC, $LK%{%^tc££. A 1 £ 2 0 nm 10 

[0 133] £6CC. iE^S-^/c^, L i 2 0^5 n 
mtO«3«C3R#L. »3©*^i£A**<!:Lfc. 

[0 134]^^. i$ff£Ko/c2i£. DCM^lvo 
1% K-^L/cA 1 q 3*SS«iiK0. 2nm/secr*6 

0 nmCDJf 5 tC3E# It. S3 Ol^ji AiaiH • 

1 nm/sec"C2 OrtnCDWSCcaBBL, »3<D*-;MftiS 
Jg<hL^c 0 £6CC, m-MTDATA^rlfMO. 1 
nrrt/secTS 0 nm(DJl$(C^SL/, S 3 (D*-JUjiAJI 20 
4 bfc. 

[0 135]#1>T\ $tOE£f£o/c££> S2CDITO 
[0 l 36] t««c#^^W±«tBOdtott, S2fc 

[0137] XMin 1 £|h]1£CC, »6*ifc*«E LJft^F- 
1 OmA/ cm 2 CD5e«***T. H«6S Mtc t C 6 . S#S 

x-ztc. mmtmmm 1 tmmc^tc. 

[0 138] WSAWSNa^. K.O. CaO, 
SrO, BaO, L a 2 0 3 t It fcig*<DISIfeW#6*i 

[0 139] 

[^<Djam] «±cDi^cc. W«E 
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* I»W»6*iS*r*E LfHPfcSHTC* 

[0 1 ] E L*^©HtfiRW*«iCWCC» 

L/c0T&6o 

[02] *»MOW*EL*-T-©ftO«flE«**«WCC 
[03] *»MC0W«EL3R^-*vh •Ji'Xf^^U 

[04] fie^wWEL^ifiscwccSbfcBir* 

1 

2 S 1 CD*-Jl/&A^S 

3 * 1 (DWtSJf 

4 $ 1 ©«T-i£A*ffi 

5 mKDm^mcmm 

6 S2<D«iF4tAt5S 

7 S2<DW1&Jt 

8 S2©*-;i/aA*fi 

9 S3o*rt&@ 

10 13 A«ffi 
1 1 *2©5I#UL«S 

ei. e 2 . e 3 mm 

D 1 , D 2 . D 3 SJ1(* 
ml. m 2 . m 3 ( n > ^ > ) 

nl, n2, n3 (-feW>h7-/» 
3 1 Sffi 

32 mi<o^-)i(t.xmm 

3 3 SI 1 

34 si <o¥&tm 

3 5 SI ©IT-aA^l 

3 6 S2(D*-;Ui£A«S 

3 7 »2©*-;H»2M 

3 8 S2CDf£*:Jt 

3 9 S20*T-j$ASfli 

4 0 3&3<D*-JUi£A«ffi 
4 1 »3©*-;l/»iSJB 
4 2 S3 CDffcfcff 
4 3 S3 (Dl-faAlffi 



[01 ] 



[02] 
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